To determine whether antibiotic and bronchodilator treatment of acute bronchitis in patients without lung disease is efficacious.
a 1976 survey of family practitioners, acute bronchitis was the fifth most common cause of office visits. 2 The National Center for Health Statistics found that in 1989 bronchitis (unfortunately, not specified as acute or chronic) was the seventh most common diagnosis for office visits to internists and general and family practitioners, accounting for 2.2% of all visits to internists and 2.3% of all visits to general and family practitioners, a This review summarizes what is known about the etiology and clinical management of acute bronchitis, and then focuses on the treatment of acute bronchitis in adults without underlying chronic lung disease. Data regarding the efficacy of specific treatments for patients with acute bronchitis are presented.
METHODS
A MEDLINE search of the English language literature from 1966 to 1995 was done, using "Bronchitis" as the key word. A few more sources were found in the bibliographies of other papers. Nine double-blind studies using antibiotics versus placebo or albuterol in the treatment of acute bronchitis were analyzed and described. All nine studies used cough with sputum (several used purulent sputum) as the major entry criterion. Reports addressing chronic bronchitis were excluded, although several of the nine studies included smokers. Although all the studies stated that chronic obstructive pulmonary disease (COPD) was an exclusion criteria, chest x-rays were used in only three studies to exclude underlying lung disease, 4-6 and two studies used chest x-rays only if fever or signs of consolidation were present, or "at the discretion of the primary provider. ''7,s Pulmonary function tests were not presented in any of the studies in this review.
Reviews describing the epidemiology and clinical course of viral and mycoplasma, chlamydia, and bordetella pertussis respiratory infections were utilized to determine if m~ etiologic diagnosis could be suspected when the patient was first seen. As most of the treatment studies had relatively few patients, and outcome measures differed between studies, a meta-analysis was not attempted.
ETIOLOGY
Acute bronchitis, characterized by inflammation of the trachea and bronchi, can be caused by microbial in-557 JGIM fection or noninfectious assaults on the bronchial tree such as allergy or air pollution. 
EPIDEMIOLOGY
Enteroviruses such as coxsackieviruses and echoviruses may cause acute bronchitis during the summer months, rhinovirus is present during all seasons, but most other viruses cause bronchitis between early fall and spring.iS Influenza generally occurs from late November through March, and measles bronchitis can be seen during a measles outbreak. RSV may cause bronchitis (and pneumonia) in elderly adults, 12 as well as in younger adults having frequent contact with young children, such as pediatric hospital personnel and parents or other caregivers of young children.~9 Alnmst all the viral causes of acute bronchitis have relatively brief incubation periods, from 1 day (influenza) to 5-7 days (RSV).
M pneumoniae infections occur throughout the year with occasional epidemics occurring every 4 to 7 years. 2° C pneumoniae infections appear to have a higher incidence every 4 years. 21 Both Mpneumoniae and C pneumoniae infections have relatively long incubation periods, averaging 3 weeks (16-35 days) for M pneumoniae, 22 and 30 days for C pneumoniae. 21 B pertussis, the agent causing whooping cough, may have a long incubation period, which can vary from several days to over 3 weeks, 2a24 with epidemics occurring every 3 to 5 years. Pertussis has been increasing in incidence since 1981, ~ and is becoming a more important cause of acute bronchitis in adults who have never had a natural infection because of the pertussis immunizations received in childhood. In an epidemic situation, pertussis has an attack rate of 23% to 100% if 12 or more years has passed since the last pertussis immunization and an adult is exposed to a family member with whooping cough. 24,26 In one epidemic in rural Wisconsin, young children were more likely to acquire whooping cough from teenagers or adults, rather than the converse. 24 The cough is usually preceded by rhinorrhea, conjuctivitis, and a low-grade fever. Unfortunately, the characteristic "whoop" is usually lacking in adults, 17 so pertussis is rarely considered as causing bronchitis unless the patient gives a history of contact with a known case of pertussis. It is probable that pertussis is a more common cause of bronchitis than is currently realized. In children, treatment with erythromycin in the catarrhal stage, and sometimes in the paroxysmal stage, may be of benefit. 27 However, as adults do not have the usual whoop, it would be difficult to determine if they had pertussis unless there was contact with a known case. The author is unaware of studies of antibiotic use in adults with pertussis, but it might be reasonable to use erythromycin in adults if there is recent contact (within less than 2 weeks} with a person known to have pertussis.
CLINICAL FINDINGS
The usual presenting symptoms of bronchitis are cough, frequently accompanied by rhinitis or other cold symptoms such as pharyngitis and laryngitis. Fever may or may not be present. Infection with the three bacteria, influenza viruses, and adenoviruses generally cause fever, while rhinovirus infection usually does not. The patient may or may not give a history of producing sputum, which if present can be clear or colored. The presence of colored sputum is due to release of peroxidases by neutrophilic or eosinophilic leukocytes or both and should not be considered definite evidence of bacterial infection. ~
The initial physical examination may reveal nothing more than a low-grade fever, rhinitis, and pharyngitis. Usually the lung examination is normal, although rales and ronchi may be present in influenza, adenoviral, and C pneumoniae infections, and occasionally with M pneumoniae bronchitis. Wheezing may be present, as viruses and the three bacteria that cause bronchitis are the only known microbial pathogens (other than parasites) that may produce bronchospasm, although this is more common in children. 24,29-a3 With the exception of differences in incubation periods between the bacterial and viral causes of acute bronchitis, their symptoms are often nearly identical. Some distinguishing features that may be helpful in diagnosis are various rashes in mycoplasma infections, which occur in up to 25% of cases34; laryngitis, which was more common in C pneumoniae than mycoplasma or viral infections in one series3~; and laryngitis and pharyngitis, which often precede the cough by several days to a week in C pneumoniae infections. 2~ The presence of sinusitis or otitis is of no help as either may occur in viral, M pneumoniae, and C pneumoniae infections. 35,a6 Pulmonary infiltrates characteristic of the atypical pneumonia syndrome may be present in 3% to 10% of cases of M pneumoniae infections, a2,aa and about 10% of C pneumoniae infections, a5 The majority of pneumonia cases due to M pneumoniae occur in older children and young adults, while the bulk of C pneumoniae cases are found in the elderly. 21 Elevation of the white blood cell count occurs in 27% or less of acute bronchitis cases, re,a5
TREATMENT
Many physicians use antibiotics to treat acute bronchitis in patients without underlying disease such as COPD. This practice is often deplored in journal articles and textbooks written by infectious disease specialists. 14,37-,39 As most cases of acute bronchitis are due to a viral infection, antimicrobial treatment should be ineffective in this group, save for influenza A, which responds to amantadine or rimantadine with a 33% to 50% shortening of the duration of the illness when given in the first 48 hours of the illness. 4°-42 Aerosolized ribavirin has been shown to have a modest beneficial effect in adults with bronchitis due to RSV. 43 In a study of 98 patients, tetra cycline therapy did not shorten the duration of cough in patients with M pneumoniae infections compared with nonrandomized control patients. 22 To date, nine clinical trials have compared the use of antimicrobial agents and placebo or albuterol in patients with acute bronchitis [ Table 1 ). Four of these trials used doxycycline as the antibiotic. 7, 8, 44, 45 TWo of the studies had small numbers of patients. Both studies were randomized double-blind prospective trials. The smaller study had only 39 patients enrolled with 31 completing the study, and the larger study enrolled 74 patients with 69 completing the study. Neither study showed an advantage for doxycycline, but the larger trial showed an advantage for the placebo, although only fewer days missed from work was statistically significant. 7 The largest of the four studies enrolled 212 patients from three group practices in Wales, with 207 completing the trial. 44 This prospective double-blind randomized controlled trial used doxycycline 100 mg twice the first day and 100 mg per day for the next 9 days, with 104 patients receiving doxycycline and 103 receiving placebo. In this study there was also no difference between doxycycline and placebo.
The most recent study using doxycycline in the same dose as the previous study enrolled 158 patients randomized to doxycycline or placebo. The authors found "no clinically relevent effect in all patients who have an acute cough with purulent sputum." There was a minimal beneficial effect of doxyclycline in those aged over 54 years. 45 There has been one prospective randomized doubleblind placebo-controlled trial using trimethoprim and sulfamethoxazole (160/80 mg in a fixed-dose combination) twice daily for 7 days, versus a placebo. 46 In this trial 67 patients were studied, 34 receiving trimethoprim and sulfamethoxazole and 33 receiving placebo. Patients kept a daily record of symptoms for the 7 days of the study. Trimethoprim and sulfamethoxazole had a statistically significant advantage compared with placebo after 7 days, but only for less cough and lower temperature (93% on trimethoprim and sulfamethoxazole were still coughing vs 99% on placebo, and average temperature was 36.9°C for trimethoprim and sulfamethoxazole vs 37.3°C for patients on placebo). Nocturnal cough was also less common on the active drug. Other end points, such as activity level, return to work, cough frequency and amount, showed no significant differences between trimethoprim with sulfamethoxazole and placebo.
There have been two studies that used erythromycin base (333 mg 3 times a day) for 7 or 10 days. 4,47 These studies were prospective, and the patients were randomized to erythromycin or placebo. Both studies used patient diaries to record various symptoms. The smaller of the two studies (50 of 52 patients completed the study) used 7 days of treatment, and showed a nonsignificant trend favoring erythromycin among nonsmokers, but there was no difference between erythromycin and placebo among those who smoked. 4 The larger study enrolled 63 patients and used 10 days of erythromycin treatment; 6 patients did not return for follow-up, and 9 (7 of whom were given erythromycin) stopped their study drug because of gastrointestinal side effects or because they "forgot" or "it didn't help." The authors analyzed the results with and without these 9 patients (i.e., 57 or 48 total patients). This study found a statistically significant advantage for erythromycin in terms of fewer symptoms between day 6 and day 10 of the study. However, on day 10 (the last day of the study), only reduction in "congestion" in the erythromycin group showed a statistically significant advantage over placebo. The authors found no difference between smokers and nonsmokers, or between the group of 57 versus the group containing 49 patients. 47 The eighth study compared liquid erythromycin ethylsuccinate 400 mg, with liquid albuterol 2 rag, every 6 hours for 7 days. This study was also prospective and double blind with the patients completing symptom diaries every day. Forty-five patients were enrolled, and 42 began the study. Two of 22 patients receiving erythromycin and 2 of the patients receiving albuterol withdrew because of medication side effects. Two more patients taking erythromycin and one patient taking albuterol failed to return for follow-up after 7 days of treatment, and one patient was dropped because of a cough lasting over 30 days {an exclusion criterion). Therefore, 34 patients completed this study with 17 in each group. Interestingly, 65% of the albuterol group were smokers versus 35% of the erythromycin group. After 7 days, only 41% of the albuterol group were still coughing compared with 88% of the Of 52 patients randomized to placebo or erythromycin 333 mg for 7 days, 50 patients completed the study. This study was double blind.
Patients (42), some of whom were smokers, were randomized to liquid erythromycin ethylsuccinate 400 mg or liquid albuterol 2 mg qid for 7 days. Data from the 34 patients who completed the study were analyzed. This study was double blind.
Patients (46), some of whom were smokers, were randomized to albuterol inhaler or placebo inhaler and erythromycin 250 mg or placebo capsule qid. There were 4 patient treatment groups: albuterol and erythromycin, albuterol and placebo, erythromycin and placebo, and 2 placebos. This study was double blind.
Patients (63) were randomized to enteric coated erythromycin base 333 mg tid or placebo for 10 days. Data were based on 45 patients completing the trial. Patients kept a symptoms diary daily. This study was double blind.
By day 7 of triM, 94 of 104 patients on doxycycline were well, compared with 86 of 103 on placebo. No significant difference between groups was found.
No significant difference between active drug and placebo groups was found for cough duration (20.1 and 18.2 days, respectively), work absence (1.5 and 0.6 days), or days of fever {1.4 and 1.2 days). No significant difference between groups was found. At 2-week follow-up active drug group had had 9.4 _+ 1.3 days of cough compared with 10.8 _-2-1.2 days of cough in the placebo group. No significant difference was found in patients under age 55. Patients over 55 had 4.1 fewer days of cough on doxycycline and recorded 2.8 fewer days of feeling ill. Active drug group had 1.5 fewer days of cough than placebo group (4.7 vs 6.2 days), p < .01. By day 11, 87% of doxycycline group were improved vs 78% of placebo. Cough, night cough, and temperature were reduced, but the difference was small, i.e., 99% of placebo group were still coughing at 7 days vs 93% of treatment group, and 74% of active drug group were back to work vs 60% in placebo group. Cough and sputum production resolved more rapidly in the erythromycin group, but differences were not statistically significant for nonsmokers. In smokers, no difference between drug and placebo was found. After 7 days, 59% of Mbuterot patients were free of cough compared with 12% in the erythromycin group. Of the smokers, 45% of the albuterol group and 1O0% of the erythromycin group were still coughing after 7 days of treatment (p = .03). There was no difference in groups in return to work. After 7 days, a statistically significant increase in percentage of patients not coughing was noted in the albuterol group, compared with the control group (39% vs 9%, p = .02) and patients treated with albuterol were more likely to return to work by day 4 (78% vs 52%, p = .05). There was no difference between smokers and nonsmokers (69% vs 50%, still coughing). By day 10, 38% of active drug patients had no cough vs 33% on placebo; 14% of active drug patients felt "poor" vs 30% of placebo patients. Congestion was the only symptom for which improvement by the active drug was statistically significant (p < .05).
erythromycin group {the report states that p = .002), and there was a nonsignificant trend for the albuterol group "feeling better quicker."a The author of the above paper, performed a second study (the ninth overall) using inhaled albuterol from metered-dose inhalers instead of liquid albuterol. Forty-six patients were in the study, and randomized to four groups: albuterol plus a placebo capsule, albuterol plus erythromycin, erythromycin plus a placebo inhaler or a placebo capsule, and a placebo inhaler. Again, albuterol was superior to either placebo or erythromycin. 6
DISCUSSION
How should one interpret the results of the above studies, given that only one study with erythromycin and the only study with cotrimoxazole showed a statistically significant advantage over placebo, and even these advan ~ tages were minimal? As the vast majority of acute bronchitis cases are thought to be caused by viruses, it seems that antibiotic administration should have little effect, if any. With the exception of amantadine and rimantadine in influenza virus infections, there is a lack of evidence for the efficacy of antimicrobial agents in acute bronchitis, save for the two studies mentioned above that reached statistical significance for a minority of the end points of each study. As these statistical differences were small, they may not be clinically significant. Although the three bacteria involved in acute bronchitis have in vitro sensitivity to erythromycin and tetracycline, neither drug has been shown to shorten the course of mycoplasma or chlamydia bronchitis, because neither drug has been tested in patients with documented bronchitis from mycoplasma or chlamydia bronchitis. Patients with pneumonia due to M pneumoniae, however, respond to either tetracycline or erythromycin. Grayston feels that both tetracycline and erythromycin are effective in C pneumoniae infections, but points out that no treatment studies have been reported. 21 Erythromycin shortened the course of whooping cough in children in an uncontrolled open trial, ~7 but no studies have been done in adults; although one could justify its use in adults on public health grounds, as it should reduce the spread of B pertussis.
How should the above studies influence treatment of acute bronchitis? In view of the minimal advantage for either trimethoprim with sulfamethoxazole or erythromycin in only two of the seven studies comparing antibiotics with placebo, the finding in the two small studies showing an advantage for either oral or inhaled albuterol over erythromycin should be pursued, by replicating these studies with a larger number of patients. If used in clinical practice, inhaled albuterol would probably be a better way to deliver the drug. Relief of bronchospasm by albuterol is probably the mechanism for shortening the duration of the cough in acute bronchitis.
Another possible strategy is to take advantage of the difference between the incubation times of acute bronchitis of viral and bacterial etiology. Because of the long incubation time characteristic of the three bacteria that have been implicated in acute bronchitis, it is often possible to predict that the infecting microbe is one of these bacteria, all of which have in vitro sensitivity to erythromycin. For example, if there is an outbreak of bronchitis in a family or work situation in which the time between new cases is over a week, the chance is fairly high that the microbial cause is not viral, and erythromycin may be used (with or without albuterol}, even though no study has been done to demonstrate antibiotic effectiveness in acute bronchitis for either mycoplasma or chlamydia pneumoniae. The fact that pneumonia may be present in 3% to 20% of M pneumoniae infections 2°,3~ adds some support to this, as M pneumonia, in which both erythromycin and tetracycline have a modest effect, may masquerade as bronchitis unless an x-ray is obtained. Conversely, if the incubation period seems to be under a week, the likelihood that the microbial cause is viral seems overwhelming, and no antimicrobial drug should be used. Rather, use of albuterol may shorten the course of the bronchitis.
Finally, we are in an era of rapid development of bacterial resistance to antibiotics. 48 Although there are several reasons for this phenomenon, one of the important factors is the inappropriate prescribing of antibiotics by physicians. Treating a condition that is largely viral in origin with antibiotics whose sole effect is to kill or inhibit the growth of bacteria can only do harm, unless there is reasonable evidence that the patient being treated is one of the few with a bacterial infection.
CONCLUSIONS
Acute bronchitis is one of the most common conditions seen in ambulatory medical practice. Many physicians treat this condition with antibiotics in spite of exhortations from the infectious diseases community that antimicrobial treatment is unjustified for a condition that is usually viral in origin, and will only lead to an increase in bacterial resistance to the antibiotics used. In fact, seven of the nine studies comparing antibiotics to placebo showed either no statistical difference between groups or, in one study, an advantage for the placebo. One of two studies showed a slight advantage for erythromycin compared with placebo, and one study showed a slight advantage for trimethoprim with sulfamethoxazole over placebo. Two small studies showed a statistical advantage for albuterol over erythromycin, presumably because of the effectiveness of albuterol in relieving bronchospasm. At present, inhaled albuterol may be the preferred treatment for acute bronchitis, although a larger study comparing albuterol versus erythromycin and a placebo needs to be done.
